
MIL-PRF-38535 
Standard Microcircuits

Hermetic and Non-hermetic 

www.nasa.gov Copyright 2020. All rights reserved.. 

This artist's concept depicts astronauts and human habitats on Mars. NASA's Mars 2020 rover will carry a number of technologies that could make 

Mars safer and easier to explore for humans. JPL is building and will manage operations of the Mars 2020 rover for the

NASA Science Mission Directorate at the agency's headquarters in Washington.

National Aeronautics and 

Space Administration

Presented at NEPP ETW,  15-18June2020

(Electronic Technology Workshop) 

Image Credit: NASA

Shri G. Agarwal
NASA ïJet Propulsion Laboratory, 

California Institute of Technology
Shri.g.agarwal@jpl.nasa.gov

818-354-5598

June 15, 2020



ÅThe mission assurance organizations at NASA have supported 

many space missions/programs, large and small. Today, that 

spectrum has got wider, ranging from smallsats/cubesats to 

flagship missions such as the planned Europa mission. As always, 

the success of each and every mission counts.

ÅThis presentation is about infusion of new technology into the 

standards for microcircuits, and the work underway to meet the 

needs of new missions.  
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Class Y, A New Beginning for New Technology Infusion 

ÅClassY

o It represents advancements in packaging technology, increasing functional 

density, and increasing operating frequency. These are ceramic based 

single-die system-on-a-chip (SoCs) with non-hermetic flip-chip construction, 

in high-pin-count ceramic column grid array (CGA) packages. These 

products use tiny base electrode metal (BME) capacitors for signal integrity, 

and vented packages for thermal management. (e.g., Xilinx Virtex-4 FPGAs)

o To address the manufacturability, test, quality, and reliability issues unique to 

new   non-traditional assembly/package technologies intended for space 

applications

× Introduced a new concept called Package Integrity Demonstration Test 

Plan (PIDTP) ïprovided flexibility to manufacturers. 

o This initiative resulted in a major overhaul of MIL-PRF-38535, particularly 

with respect to requirements for flip-chip, underfill, CSAM, column grid arrays, 

etc. Revision K reflecting these changes was released in December 2013.

ÅStarted JC-13.7 to address infusion of new technology
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Infusion of the New Class (Y) Technology into the QML 
System for Space (Status given at JEDEC in January 2020)

G-12 

Class Y 

Task Group

Non-Hermetics in 

Space

Manufacturers Primes

Task Group Activities Task Group Inputs

GovernmentReview M. Sampson Idea

Class Y Concept

Development

EP Study (DLA-VA)

BGA / CGA = Ball-Grid Array / Column-Grid 

Array

BME = Base Metal Electrode

IDC = Inter Digitized Capacitor

OthersX

X

X

Users to procure QML-Y flight 

parts from certified/qualified 

suppliers (in progress)

Coordination Meeting at DLA

Land & Maritime (April 2012)
X

Aeroflex (October 2011)

Xilinx (February 2012)

Honeywell (May 2012)

Supplier PIDTP Presentation 

Minnowbrook Conference
Oct. 2013, New York

Conference

X

BAE (October 2012)

X

X

X CMSE (Feb. 2013), LA

X

e2v (January 2013)

X

DLA-VA to update 38535 with 

Class Y requirements and 

release the draft version (rev. 

K) for comments

X

DLA-VQ to begin preparation 

for auditing Class Y suppliers
X

DLA-VA to date 38535K

DLA-VQ to begin audit of 

suppliers to Class Y 

requirements (in progress)

X

X

38535K Coordination MeetingX

Task groups with Class Y interest formed and closed out.

Å Class Y First SMD available

ÅQualified Mfr ïHoneywell; Cobham (In progress)

Å Certified Mfr ïe2v Grenoble, Xilinx (Planned), Cypress (Planned)

ÅCertified Assembly and Test ïKyocera, e2v Grenoble

ÅCertified Column Attach Manufacturing ïSix Sigma, Micross Crewe, Micross

AIT, Honeywell, and BAE

ÅBME IDCs: Slash Sheets available.  

Note: Certification = Capability Demo, Qualification = Actually Producing Part

Manufacturer Cert and Qual to 

QML-Y (DLA-VQ) (in progress)

Status as of January 2020

PIDTP = Package Integrity Demonstration Test Plan

SMD = Standard Microcircuit Drawing
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An Example of SMD Boiler Plate Update

ÅFor Flip-chip column attach 

o Add room temperature electricals (subgroups 1, 7, 9) after column attach ï

step 11 above
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Class Y Qualification Status 

ÅHoneywell Aerospace - Plymouth 

o Complete

o SMD 5962-17B01

o Title: Microcircuit, Ceramic Non-Hermetic, Flip Chip, Digital, CMOS 
SOI, Gate Array, HX5000, Radiation Hardened, Monolithic Silicon

ÅCobham Colorado Springs

o In progress

o SMD 5962-17B02

o Tentative Title: Microcircuit, Digital, Radiation Hardened, 90nm 
Standard Cell, Monolithic Silicon, Class Y, Radiation Hardened, 
Monolithic Silicon

ÅTeledyne e2V Grenoble France

o In progress

o SMD 5962-19205 

o High performance processor, PC8548 

ÅCypress Semiconductor

o Planned

o 144 Mbit QDR IV SRAM
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ClassY Moving Forward 

ÅA Follow-on to Ceramic Substrate Class Y

o Interest in organic Class Y, and molded plastic parts had been growing.

o The JC-13.7 created a new task group on organic substrate Class Y  

(September 2018).

o Related task groups started as well (next slide)

ÅDefense Logistics Agency (DLA) conducted an EP (Engineering 

Practice) study 

A test version of Orion  
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JC-13.7/CE-12 Task Group 2018 ï02
Organic Class Y Status Slide (updated September 2019)

Slide courtesy COBHAM
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Screening Tests

MIL-STD-883, test method (TM) and conditions

Class Q 
(class level B)

Class V

(class level S)

Class Y (class       
level S)

Organic Class Y
(class level S)

1.  Wafer lot acceptance test QM plan
(see H.3.2.1.4) 1/

QM plan (see H.3.2.1.4) 1/
or

TM 5007 of MIL-STD-883
(all lots)

QM plan (see H.3.2.1.4) 1/
or

TM 5007 of MIL-STD-883
(all lots)

No change recommended

2.  Nondestructive bond pull   (NDBP) 
test 2/

TM 2023 TM2023 No change recommended 

3.  Internalvisual inspection 3/
TM 2010, condition B TM 2010, condition A TM 2010, condition A No change recommended 

4. Temperaturecycling 4/
TM 1010, condition C, 
10 cycles minimum

TM 1010, condition C, 
10 cycles minimum

TM 1010, condition C, 
10 cycles minimum

Alternate Condition 
B for 15 cycles 

5. Constantacceleration 5/
TM 2001, condition E 
(minimum), Y1 orientation 
only

TM 2001, condition E 
(minimum), Y1 orientation 
only

TM 2001, condition E 
(minimum), Y1 orientation 
only

No change 
recommended 

6. Visualinspection 6/ 100% 100% 100% No change recommended 

7. Particle Impact Noise 
Detection (PIND)test

7/ 8/

TM 2020, test condition A 
on each device

TM 2020, test condition A 
on each device

No change 
recommended 

8. Serialization 9/
In accordance with device 
specification (100%)

In accordance with device 
specification (100%)

In accordance with device 
specification (100%) No change recommended 

Developing Requirements for Organic Class Y

ÅPartial Screening table shown

ÅCredit: JC13.7 TG 2018-02
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Upscreened Zynq Processor as a Poster Child for

Organic Class Y Devices 

ÅXilinx Zynq processor is used at NASA/JPL.

ÅIt is being screened by a third party vendor.

ÅThe Screening Position EEE-INST-002 (Level 2)

ÅThis effort was first reported at the Space Subcommittee meeting in 
Columbus, 9-18-19.

ÅThe screening/qual information gathered will be shared with the 
Organic Class Y task group.

ÅIt will serve as the poster child for the TG.

ÅJason Heidecker will make a presentation on Thursday.

ÅFYI, for the space community  

10



Next Generation Package Technology for Space
Development Roadmap for Space Applications
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2013-2018 2019 ->

Stacked Die, Wirebond

Ceramic Leaded

Flip Chip  

Ceramic LGA/BGA/CGA

Fine Pitch Flip Chip 

Organic LGA/BGA/CGA 

Interposer, TSV

2.5D, 3D 

QML Non-QML

Legacy Advanced Next Generation

Package Technology Availability

QML-V

Hermetic

Class Y

Non-hermetic

Organic 

Class Y

<ï2013 Next Generation

System-in-

Package (SiP)

Credit: Scott Popelar, Cobham, 2019 MRQW, February 7, 2019
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